Ethanol induces peroxynitrite-mediated toxicity through inactivation of NADP+-dependent isocitrate dehydrogenase and superoxide dismutase.
It has been reported that chronic alcohol administration increases peroxynitrite hepatotoxicity by enhancing concomitant production of nitric oxide and superoxide. Several studies have shown the importance of superoxide dismutase (SOD) in protecting cells against ethanol-induced oxidative stress. Recently, we demonstrated that the control of cytosolic and mitochondrial redox balance and the cellular defense against oxidative damage is one of the primary functions of NADP+-dependent isocitrate dehydrogenase (ICDH) through to supply NADPH for antioxidant systems. In this report, we demonstrate that ethanol induces the peroxynitrite-mediated cytotoxicity in HepG2 cells through inactivation of antioxidant enzymes such as ICDH and SOD. Upon exposure to 100mM ethanol for 3days to HepG2 cells, a significant decrease in the viability and activities of ICDH and SOD was observed. The ethanol-induced inactivation of antioxidant enzymes resulted in the cellular oxidative damage and modulation of redox status as well as mitochondrial dysfunction in HepG2 cells. The cytoxicity of ethanol and inactivation of antioxidant enzymes were effectively protected by manganeses(III) tetrakis(N-methyl-2-pyridyl) porphyrin, a manganese SOD mimetic, and N'-monomethyl-l-arginine, a nitric oxide synthase inhibitor. These results indicate that ethanol toxicity is mediated by peroxynitrite and the peroxynitrite-mediated damage to ICDH and SOD may be resulted in the perturbation of the cellular antioxidant defense systems and subsequently lead to a pro-oxidant condition.